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Introduction 
Labor and fuel are typically the greatest cost drivers for airlines (Vasigh, Fleming, & 
Mackay, 2017).  While some costs of labor are obvious, such as salaries and benefits, other costs 
are more difficult to quantify.  The cost of employee turnover is not immediately clear, but 
turnover costs in other industries can be as high as 90-200% of an employee’s annual salary 
(Allen, 2008).  Small and regional carriers may be more likely to have high rates of employee 
turnover, with corresponding heavy cost burdens.  The cost of employee turnover has been 
quantified in other industries (Hinkin & Tracey, 2000; Jones, 2008), but not yet in the airline 
industry.  Because of the structure of the airline marketplace, costs cannot readily be passed on to 
consumers.  Therefore, high costs erode airlines’ often slim profit margins.  For airlines, 
reducing costs can mean the difference between survival and bankruptcy.  Airlines that can 
understand and control their costs at a granular level are the ones that will likely succeed (Saxon 
& Weber, 2017). 
Purpose of the Research 
This study created a simple model of pilot turnover costs in Part 135 carriers.  In addition, 
this project estimated pilot turnover costs by using data from a Part 135 cargo carrier.  Airlines 
can use this model to determine their own turnover costs. 
Background 
Labor Costs in the Airline Industry 
In industries that exhibit cost-based pricing, such as the airline industry prior to 
deregulation, increased costs are passed on to the consumer in the form of higher prices.  
However, cost-based pricing is not practical in highly competitive industries with elastic 
demand, such as the contemporary airline industry (Vasigh, Fleming, & Tacker, 2013).  
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Therefore, increased costs cannot automatically be passed on to the consumer and may instead 
result in slimmer profit margins.  Whether recognized or not, the costs incurred by employee 
turnover will directly affect the profitability of airlines.   
Assessing the Costs of Employee Turnover 
Turnover models in other industries break down costs into different categories, including 
direct or indirect, visible or invisible, pre-hire and post-hire, or hard and soft costs (Jones, 2008; 
Society for Human Resource Management [SHRM], 2014).   
Most of these models include costs for recruiting, selecting, hiring, training, and filling 
job vacancies.  Many also include the cost of lost productivity, when employees have to drop 
some of their duties to take on additional work due to jobs that are left vacant.  Some models go 
further and include costs such as loss of organizational knowledge and other negative effects on 
the work environment.  Regardless of which model is used, many of these costs are not visible or 
easy to quantify.  As a result, employers tend to underestimate the cost of turnover (O’Connell & 
Kung, 2007).   
Rate of Turnover Across Industries 
The average turnover rate across all industries was 15% in 2010 (SHRM, 2014).  
However, turnover rates vary by industry, as shown in Table 1.  At 35%, turnover in the 
hospitality industry is relatively high, and has therefore, received a lot of attention in the 
literature.  Turnover in nursing is also higher than average, at about 19% (Jones, 2008).  As a 
result, the nursing literature has begun to focus on the problem of turnover.   
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Table 1 
 
Average Annual Turnover by Industry 
Industry Turnover 
Services: accommodation, food and drinking places 35% 
Arts, entertainment, and recreation 27% 
Retail/wholesale trade 
Nursing 
22% 
19% 
All Industries 15% 
High-Tech 11% 
Government/public 9% 
Association – professional/trade 8% 
Utilities 8% 
Note: The rate of employee turnover is calculated as follows: Turnover rate = (Number of terminations [voluntary 
and involuntary] per year ÷ Average active employees in that year) x 100.  Adapted from “Executive brief: 
Differences in employee turnover across key industries” by E. Jacobs, 2011, Society for Human Resource 
Management.  With additional information from “Revisiting nurse turnover costs: Adjusting for inflation” by C. 
Jones, 2008, Journal of Nursing Administration. 
Pilot Turnover 
Little research has been done on pilot turnover.  The 2001 Human Resources Study of 
Commercial Pilots in Canada is one of the few studies that has examined turnover rates in the 
aviation industry (Air Transport Association of Canada, 2001).  The overall turnover rate was not 
calculated, but 27.4% of companies surveyed had turnover rates in excess of 30%, as shown in 
Figure 1.   
 
 
Figure 1.  Percentage of companies reporting turnover rates of pilot pool by category.  Adapted 
from “Human Resources Study of Commercial Pilots in Canada” by the Air Transport 
Association of Canada, 2001.  
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When companies were grouped by type of operations, 34% of air taxi operators, 50% of 
cargo operators, and 50% of commuter operators reported pilot turnover rates in excess of 30%, 
as shown in Table 2. 
Table 2 
 
Turnover Rates as Percentage of Pilot Pool According to Company Type 
 
Adapted from “Human Resources Study of Commercial Pilots in Canada” by the Air Transport 
Association of Canada, 2001.  
 
Research in other industries has shown that per capita turnover costs for positions of high 
complexity are almost twice as high as for positions of low complexity (Tracey & Hinkin, 2008).  
In situations where the labor pool is small, companies also have to spend more money and time 
on recruitment, again increasing per capita turnover costs (Tracey & Hinkin, 2008).  If turnover 
rates are high, the total cost for a company in filling positions of high complexity, with a small 
pool of applicants, can be quite high.  Considering these results, Part 135 carriers face a triple 
threat: the positions for which they hire new pilots are of high complexity; the pool of qualified 
applicants is small (U.S. Government Accountability Office [GAO], 2014); and evidence 
suggests that turnover is high (Air Transport Association of Canada, 2001).   
Antecedents of Turnover 
In the general workforce, overall job satisfaction is the best predictor of turnover 
(Griffeth, Hom, & Gaertner, 2000).  Commitment to the job, availability of alternative jobs, and 
 Less than 1% 1-10% 11-20% 21-30% Over 30% 
Specialty Aerial Work 27.6 15.5 15.5 8.6 32.8 
Air Taxi 20.8 18.2 15.6 11.7 33.8 
Commuter 5.0 5.0 30.0 10.0 50.0 
Airline 0.0 37.5 25.0 0.0 37.5 
Corp/Private Employers 34.6 15.4 15.4 11.5 23.1 
Government  33.3 333.3 0.0 0.0 33.3 
Cargo 10.0 20.0 15.0 5.0 50.0 
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job stress are also significant predictors of turnover.  Pay is also a significant predictor, but the 
relationship is not as strong as between turnover and the other antecedents of overall job 
satisfaction, commitment to the job, availability of alternative jobs, and job stress (Griffeth et al., 
2000).  The relationship between job satisfaction and retention seems to be mediated by job 
commitment.  In other words, job satisfaction leads to a sense of attachment to the job, which, in 
turn, positively affects retention. 
While the relationship between job satisfaction and retention has not been well studied in 
aviation, one case study of aerospace engineers showed that challenging work, professional 
growth, pay, and management practices have the greatest impact on job satisfaction (Applebaum 
et al., 2003).  Work/life balance and non-monetary benefits did not contribute significantly to job 
satisfaction in this setting.  Although this study was in the aviation context, the job description, 
pay, and work environment for engineers and pilots is sufficiently different that these results 
cannot be generalized. 
Therefore, the relationship between antecedents and turnover may be different among 
pilots than among workers in other parts of the aviation industry.  The low pay for regional and 
Part 135 pilots has been identified as a critical factor in the failure to attract and retain pilots, 
particularly as costs for pilot training have increased (Smith, 2017).  While an analysis of the 
drivers of turnover is beyond the scope of this paper, the differential effects of turnover 
antecedents would be important to research and understand. 
Part 135 carriers have traditionally served as stepping stones on the path to employment 
with major carriers (Smith, 2017).  Therefore, the availability of alternative jobs has historically 
been an important driver of pilots’ decisions to leave Part 135 employment.  Job stress is 
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typically high in these positions, and pay is generally low.  Combined, these factors suggest that 
turnover is probably high among Part 135 carriers.  
Impact of Voluntary Separation without Replacement 
In addition to the financial costs of replacing departing employees, many small airlines 
are now faced with the prospect of being unable to fill the jobs left open.  According to the U.S. 
GAO (2014), 11 of 12 regional airlines contacted reported having difficulty in filling first officer 
positions.  First, the total applicant pool is shrinking. One regional airline executive commented 
that the number of résumés received in response to pilot job openings has decreased by 90% 
(U.S. GAO, 2014).  Second, the pilots who do apply have lower overall skill levels than in the 
past, resulting in a higher rate of attrition from training (U.S. GAO, 2014).  In some cases, the 
pilot vacancies have resulted in cancelled flights, reduced service, and decreased revenues 
(Bachman, 2014).   
Research Methodology 
Several cost of turnover models were examined for their completeness and relevance to 
the airline setting (SHRM, 2014; Hinkin & Tracey, 2000; Jones, 2008).  Hinkin and Tracey’s 
(2000) model was selected as the most appropriate approach to use for building a pilot-specific 
model.  However, a section on essential data was included, as per the SHRM (2014) model.  
Hinkin and Tracey’s (2000) model divided costs into five categories: separation, recruiting, 
selection, hiring, and lost-productivity costs.  Each item on the Hinkin and Tracey (2000) 
worksheet, and the essential data section of the SHRM (2014) worksheet, was analyzed to 
determine an appropriate analog for the position of aircraft pilot.  The worksheet that resulted 
from this effort will be referred to as the Part 135 Pilot Model.   
54
Journal of Aviation/Aerospace Education & Research, Vol. 27, No. 1 [2018], Art. 3
https://commons.erau.edu/jaaer/vol27/iss1/3
DOI: https://doi.org/10.15394/jaaer.2018.1737
A Part 135 cargo carrier was selected to provide a case study with which to validate the 
model.  The director of operations for the carrier completed the worksheet using information 
provided to him by the training and human resources departments.   
Where a range of costs existed, for example in hotel and per diem costs, the most 
conservative, lowest costs were used, so that turnover costs would not be overstated.  As a result, 
the total turnover cost reported represents the minimum actual turnover cost. 
Results 
Cost-of-Turnover Model 
The Hinkin and Tracey (2000) model is shown in Appendix A.  The Part 135 Pilot Model 
is shown in Appendix B.  The major difference between the models is in the hiring costs 
category.  In the Hinkin and Tracey (2000) model, hiring costs included only two lines for 
training, which consisted of formal training and on-the-job training.  In the Part 135 Pilot Model, 
however, hiring costs consisted almost entirely of training and included eight separate items: 
simulator time, simulator instructor time, aircraft time, aircraft instructor time, manuals and 
charts for new hires, pay for new hire while in training, hotel and per diem for instructors and 
new hires, and salary of training staff and Director of Training.  This reflects the intensity of 
employer-provided training that distinguishes the airline industry from many others.   
The Part 135 Pilot Model also elaborated upon each cost category to allow calculation of 
per capita turnover costs.  Fielding of the model revealed that a section determining annual 
turnover should be included to help carriers identify the extent of the turnover problem. 
Part 135 Cost of Turnover Example 
The actual turnover costs for the Part 135 carrier used in this study are shown in Table 3. 
The relative cost breakdown for the major categories is shown in Figure 2.   
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Table 3 
Per Capita Turnover Costs by Category 
 
 
 
Figure 2.  Turnover Costs for Part 135 Carrier by Category. 
 
The cost of turnover was $17,406 per employee, which represents 43% of the average 
pilot’s salary of $40,000.  The actual pilot turnover rate for the Part 135 carrier used in this study 
Separation Cost
4%
Recruiting Cost
7%
Selection Cost
1%
Hiring and Training 
Cost
52%
Lost 
Productivity 
Cost
36%
Cost Category Per capita cost 
Separation 770 
Recruiting 1200 
Selection 140 
Training 
Flight training device and simulator cost 1043 
Simulator instructor time  195 
Aircraft time  2055 
Aircraft instructor time  100 
Manuals and charts  250 
Pay for new hire while in training   207 
Hotel and per diem for instructors and new hires 4462 
Per capita cost director of training 706 
Lost Productivity   
Cost of instructing by pilots not primarily instructors 90 
Vacancy Cost  
Travel costs for substitute pilots 4561 
Overtime pay for substitute pilots 1627 
Total 17406 
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was 46%.  The total turnover cost for this carrier was calculated but is not presented for 
confidentiality reasons.   
Discussion 
Cost-of-Turnover Model 
The cost-of-turnover model had some unexpected complications.  For example, the cost 
per hour of simulators was challenging because training in some of the aircraft involves 
company-owned, flight training devices that have only annual costs, while training in other 
aircraft involve non-company owned simulators that have hourly costs.  In order to correctly 
account for the cost of initial simulator training, the total annual cost for initial training in all 
devices was divided by the number of pilots who voluntarily departed.  This resulted in a per 
capita turnover cost in the area of simulator training. The different training lengths for different 
aircraft also posed a challenge.  In this case, the average training length was used, since the new 
hires were relatively evenly distributed between the different aircraft.  Companies in which the 
new hires are not evenly distributed may have to calculate the proportion of new hires in each 
aircraft. 
Another challenge resulted from the difference between fixed, variable, and mixed costs.  
Fixed costs are those that do not vary with output, while variable costs are those that vary with 
output, and mixed costs are those that are fixed in some circumstances and variable in others.  
For example, the salary for a director of training is a fixed cost, as the position is required by 
Federal Aviation Regulations, regardless of how many pilots are trained.  Fuel for an aircraft 
used for training represents a variable cost, as it increases or decreases with the amount of 
training that is conducted.  Salaries for pilot recruiters is a mixed cost, because while it is fixed 
over the short term, over time it becomes variable, as fewer staff members are needed as turnover 
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decreases.  In this model, the per capita turnover costs that are due to mixed costs appear to 
decrease as turnover increases, since the costs are spread over a larger number of pilots.  
However, in the long run, these fixed costs actually become variable, which would result in a 
decrease in per capita turnover costs.  However, since the model is based on a cross-sectional 
observation, it cannot account for the decrease in variable costs over time.  Completion of the 
cost of turnover worksheet required the participation of both the human resources department 
and the training department.  Completing the worksheet took roughly four hours of time from 
airline personnel, and would not be possible using only publicly available records. 
Part 135 Cost of Turnover Example 
The turnover rate of 46% is consistent with the high rate of turnover found in Canadian 
cargo and air taxi operators.  The rate of turnover at this carrier is higher than the average rate of 
turnover for all industries, including hospitality, in which turnover is a well-researched and 
recognized problem (Hinkin & Tracey, 2000).  The percentage of annual salary represented by 
turnover costs, in this case 43%, is lower than estimates in other industries; although the absolute 
value of $17,405 is higher than the Bureau of Labor Statistics estimate of $13,966 for private 
industry (O’Connell & Kung, 2007).  These facts suggest that while per capita turnover costs for 
this carrier are not high relative to other industries, the extremely high turnover rate relative to 
other industries makes total turnover costs high for this Part 135 carrier. 
Conclusion 
The Part 135 Pilot Model is a viable method for Part 135 carriers to assess pilot turnover 
costs.  Use of the model to determine actual pilot turnover costs in a Part 135 carrier showed that 
the turnover rate was 46%, and that turnover costs were $17,405 per pilot, which represents 43% 
of the average annual pilot’s salary.  The extremely high turnover rate suggests that turnover is 
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an important issue in Part 135 operations, and that turnover costs may represent a financial 
burden on carriers. 
Future Research 
Although the Part 135 Pilot Model proved useful for calculating turnover costs for one 
carrier, the model should be validated by other subject matter experts.  The model can then be 
fielded more widely to find average turnover costs for Part 135 operators.  A similar process can 
be used to build a model for Part 91 fractional ownership operations, and Part 121 scheduled 
airline operations.  Major Part 121 carriers probably do not face high turnover rates, but smaller 
regional carriers likely have very high turnover rates. 
Turnover and retention also have costs and benefits, which need to be calculated and 
compared in order to make valid business cases for retention (Jones & Gates, 2007).  Part of 
calculating the costs of turnover should include researching the effect of turnover on workforce 
and financial performance, and other metrics critical to aviation, such as safety.   
Future research should also be directed towards understanding the causes, types, and 
consequences, of turnover.  For example, answers should be sought for questions such as, who is 
leaving? Are the pilots we are losing the ones we want to keep?  How long do they stay before 
they leave? Why are they leaving? (Jones, 2008).  In human resources theory, job satisfaction 
builds job commitment, which in turn influences retention.  Limited studies that have been in 
done in aviation settings demonstrate that this kind of data can be gathered relatively easily by 
individual companies (Applebaum et al., 2003).   
In addressing ways to improve retention in aerospace, the American Institute for 
Aeronautics and Astronautics (AIAA) has made the following recommendations: encourage 
young employees to share their views, especially through new media; encourage employees’ 
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input on improving the work environment; create opportunities for mentorship; structure pay on 
performance and privilege responsibility over seniority (AIAA, 2009).  Some of these ideas 
could be easily implemented.  Others, such as structuring pay based on performance, represent a 
major departure from traditional airline labor practices and might be considered impossible.  
However, if the problem of recruitment and retention in Part 135 and regional Part 121 
operations becomes severe enough, unconventional solutions may have to be considered. 
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Appendix A 
Hinkin and Tracey Model 
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Appendix B 
Cost-of-Turnover Worksheet, Part 135 Pilots 
Essential data: 
Annual salary of recruiters (workers whose full time job is pilot hiring): _____ 
Annual number of pilots who voluntarily quit: _____ 
Annual salary of training staff: _____ 
Annual salary of Director of Training: _____ 
Hourly wage of instructor pilots: _____ 
Hourly wage of simulator instructors: _____ 
Hourly cost of simulator: _____ 
Hourly cost of operating actual aircraft for training: _____ 
Hourly pay for new hire: _____ 
Additional information to calculate voluntary and total turnover rate (optional): 
Total number of pilots employed: _____ 
Total number of pilots who left in past calendar year, both voluntary and involuntary: _____ 
Average annual salary of pilots: _____ 
 
Separation Costs 
• Pay out of vacation/sick leave (average): _____ 
Recruiting costs 
• Advertising: _____ 
• Travel costs to job fairs: (cost per fair _____) x (number of fairs per year _____) = _____ 
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• Salary of pilot recruiters: (annual salary _____) x (number of pilot recruiters _____) = 
_____ 
• Total per capita recruiting costs: (sum of all recruiting costs) ÷ (total number of pilots 
who left in past calendar year) = _____ 
Selection Costs 
• Interviewing by managers other than pilot hiring agents: (managers’ hourly wage _____) 
x (hours spent interviewing per candidate _____) = _____ 
• Background check: _____ 
• Drug tests: _____ 
• Total per capita selection costs: sum of all selection costs: _____ 
Hiring and Training Costs 
• Simulator time: [(hourly cost of simulator _____) x (hours in sim per new hire_____)] ÷ 
2 if 2 new hires trained in same sim session = _____ 
• Sim Instructor time: [(hourly wage of simulator instructor _____) x (hours spent 
instructing per new hire_____)] ÷ 2 if 2 new hires trained in same sim session = _____ 
• Aircraft time: (hourly cost of aircraft _____) x (hours per new hire_____) = _____ 
• Aircraft instructor time: (hourly extra wage of aircraft instructor _____) x (hours spent 
instructing per new hire_____) = _____ 
• Manuals and charts for new hire: _____ 
• Pay for new hire while in training: (hourly wage of new hire _____) x (hours spent in 
training per new hire _____) = ______ 
• Hotel and per diem for instructors and new hires (instructor costs shared between 2 new 
hires):  
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o Instructor: [(cost per day) x (days of training)] ÷ 2 = _____ 
o New Hire: [(cost per day) x (days of training)] = _____ 
• Per capita cost of training staff and director: _____ 
o Per capita cost of salary of training staff: [(Annual salaries _____) x (percentage 
of time spent on new hire training _____)] ÷ total number of pilots who left in 
past calendar year _____ = _____ *Note: This was not included for case study, as 
data was uncertain. 
o Salary of director of training: [(Annual salary _____) x (percentage of time spent 
on new hire training _____)] ÷ total number of pilots who left in past calendar 
year _____ = _____  
• Total per capita hiring costs: (Simulator cost  _____) + (simulator instructor time 
_____) + (aircraft time _____) + (aircraft instructor time _____) + (manuals and charts 
_____) + (pay for new hire while in training _____) + (Hotel and per diem for instructors 
and new hires _____) + (per capita cost training staff and director _____)  
Lost-Productivity Costs 
• Interviewing by managers whose primary job is not interviewing: (hourly wage of 
managers _____) x (hours spent interviewing per candidate _____) = _____ 
• Instructing by pilots whose primary job is not instructing: (hourly wage of pilots _____) x 
(hours spent instructing per new hire _____) = _____ 
• Instructing for non-revenue flights (this accounts for the fact that instructors flying non-
revenue training flights are not available for revenue flights): (hourly wage of instructor 
pilots _____) x (hours spent instructing per new hire on non-revenue flights _____) = 
______ 
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• Vacancy cost 
o Flying the line by pilots whose primary job is not flying the line:  (hourly wage 
_____) x (hours spent flying the line _____) = _____ 
o Annual travel costs for substitute pilots 
▪ Plane tickets: ______ 
▪ Hotel costs: _____ 
▪ TDY costs: _____ 
o Overtime pay for substitute pilots: (hourly incremental overtime pay _____) x 
(hours of overtime _____) = _____ 
o Annual cost of cancellation of flights: _____ 
o Total vacancy costs: (sum of vacancy costs) ÷ (annual number of pilots who 
voluntarily quit) = _____ 
• Total lost productivity costs: sum of interviewing cost, instructing cost, and total 
vacancy cost: _____ 
Total turnover cost per pilot: Separation cost + Recruiting cost + Selection cost + Hiring 
and Training cost + Lost Productivity cost = _____ 
Total turnover costs: (Total turnover cost per pilot) x (Total number of pilots who left in 
past calendar year) = _____ 
 
Optional:  
Voluntary turnover rate: [(Total number of pilots who voluntarily left in past calendar 
year) ÷ (Average number of pilots employed)] x 100 = _____ 
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Total turnover rate: [(Total number of pilots who left in past calendar year) ÷ (Average 
number of pilots employed)] x 100 = _____ 
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